INTRODUCTION
Sir John Boyd Orr (1937) demonstrated that in the social and economic conditions prevailing in Great Britain during the nineteen-thirties one-tenth of the population was consuming food which was both insufficient in quantity and unsatisfactory in quality when compared with accepted dietary standards. This underfeeding was associated with much ill health and poor physical development. The outbreak of the 1939-45 war stimulated the Government into a large number of measures designed to control the distribution of food equitably and thereby to raise the level of health and the martial efficiency of the people. In this the Government appeared to achieve a great success, and the consensus of public opinion was that the limited food resources available throughout the period of the war were shared out equitably in relation to human needs. Further, the majority of expert opinion agreed that not only had the general health of the people not deteriorated as a result of the food restrictions, but in certain respects, notably as regards infant and maternal health, an improvement had taken place. Rationing, with its inconveniences and irksome restrictions, was accepted as inevitable while hostilities lasted. Many persons had, however, fostered the false hope that, with the cessation of fighting in 1945, food restrictions, too, would soon cease. But few people had realized the precarious position of international agriculture, even before the outbreak of hostilities, and the serious blows it received during the war. The damage to world trading also precluded any possibilities of an immediate, plenteous supply of food capable of meeting all demands. Indeed, in and in early 1948 the food situation ih this country deteriorated. A " dollar crisis " in the autumn of 1947 and a partial failure of our potato crop combined to make that winter perhaps the worst from a food point of view since 1939. It has now indeed become clear to almost all of us that food shortages are likely to persist for a long period and that restrictions are a feature of peace as well as of war. Now, rationing is no longer a military emergency measure and a complex governmental food-controlling machine has become a recognized part of peacetime economy. It is therefore important to devise means to study the machinery and its effect on food consumption and food habits. Experiences of other countries have shown that a rationing scheme may be one thing on paper and a very different affair in practice. The present survey was undertaken to find out how a group of people were in fact faring during the winter 1947-48. University undergraduates enjoyed no special privileges as regards food. All the special rations for schoolchildren cease at the eighteenth birthday, before most of the students have entered the University and also before many of the men have completed their growth and reached full stature. Further, university students who live at home or in lodgings do not receive the benefits of the numerous industrial canteens available throughout the country to so many young people. The study, then, is of -a group of people with no special privileged source of food supply.
SCOPE OF THE SURVEY
In all, 298 students took part in the survey and had their food consumption recorded. Only those students under 21 years were selected. With one or two exceptions none of them had undertaken DIET SURVEY AT EDINBURGH UNIVERSITY military service. -Thus the special problems presented by the large numbers of ex-service students were deliberately avoided and the sample selected as representative of young persons coming to the University straight from school. Table I shows the numbers of each and of their residence during term. Of this total, 145 were from the Arts faculty, 113 from Medicine, and 40 from Science. The Law and Divinity faculties contain only graduates proceeding to secondary degrees, so they were not included. No essential difference was found between the diets of the students in the different faculties, and no analyses on this basis have been recorded.
For the survey of students living at home or in lodgings, names were selected at random from matriculation rolls in the faculties of Arts and Medicine, and each selected individual was written to and asked to co-operate. Out of 126 selectedmedical students, 98 (78 per cent.) accepted and completed the survey. In Arts, 250 students were written to and 127 (51 per cent.) completed the survey. The numbers of those willing to take part in the survey were actually higher than these figures indicate. Unavoidable absenteeism prevented several students from co-operating. The 28 science students were all volunteers. The number of students in this faculty below the age of 21 was too small to allow any selection. The hostels chosen for this investigation were the two largest hostels for men and women respectively attached to the University. In the men's hostel there were 100 students studying in all faculties of the University. On -account of war service, many were older than usual, but 25 were below 21 years of age and of these, 19 completed the survey satisfactorily. The women students were chosen from a group of five hostels with common catering arrangements on the outskirts of Edinburgh, each with some 60 students. From these the names of 30 girls below 21 years were selected at random. These girls were asked to participate, and 26 concluded the survey. The accurate recording of the daily food intake of an individual is an exceedingly difficult task. The pioneers in this work were the classical experimental physiologists of the end of the nineteenth and beginning of the twentieth century. -For the metabolic measurements which they were making, precise records of food consumption were required, and for the most part "professional " subjects were used for the experiments. The difficulties of obtaining accurate dietary records are numerous and put a great strain on the honesty and good faith of the subject. Benedict (1919) (Widdowson, and McCance, 1936) , of 63 women, again nearly all from the middle class (Widdowson, 1936) , and of 1,028 children (Widdowson, 1947 First, only subjects who are willing, co-operative, and intelligent can be surveyed. Secondly, it is iinpossible to assess the changes in normal food habits' and customs that may be brought about by the necessity of weighing all food before eating. The individual weighed survey may indeed give an accurate record of food consumption during the period of the survey, but this is not necessarily an accurate record of normal food consumption.
In an attempt to make the method more generally applicable with a minimum of loss of accuracy, some observers, notably Youmans and others (1942) and Bransby and Wagner (1945) have used ordinary domestic measures, such as cupfuls, spoonfuls, etc., instead .of balances. Cups and spoons of a uniform size are provided, and sometimes models of foods with which the actual amounts eaten are compared. Bransby and others (1948) have shown that under certain circumstances these "homely measures " can be substituted for balances without any substantial loss of accuracy.
Some information about the nature and adequacy of a diet can be obtained by the collection of a simple diet history. This is essentially the method of practical clinical medicine. History-taking is a difficult art and suffers from the drawback that all data obtained are subjective in origin. Yet such data, if lacking the special precision of chemical measurements, may yet serve as useful guides to human behaviour. The " questionnaire'" type of survey has the outstanding advantage that it involves a minimum of interference with the normal life of the subject. It can be used much more widely amongst the people than the weighed individual survey and, further, it is less likely to alter the usual dietary pattern. We have used this questionnaire method as being the only method, in our opinion, available for a survey of the extent we wanted. We have, however, added a number of safeguards in an attempt to get the recording as accurate as possible. The method which we employed was as follows.
After the subjects had been selected and had agreed to co-operate, each was interviewed. At the interview the object of the survey was explained and each person was given a log-book in which he was asked to record in spoonfuls, cupfuls, number of slices, etc., the quantities ofevery item offood eaten.
It was stressed that records should be made as soon as possible after each meal. An appointment was made for the following day. At this, a dietitian went over the log-book and assessed the exact quantity of each article of food. In order to help in determining the weight of each item, a selection of nearly two hundred portions of common foods ready for consumption was displayed on a table. For example slices of bread of varying thicknesses and from loaves of different shapes, different types of sausages, thick and thin portions of cooked meats, fish, etc., various kinds of both cooked and uncooked vegetables, samples of the fresh fruits available at the time, stewed fruits, and a wide variety of cakes, buns, scones and biscuits, portions of butter, jams, etc., were all included in this display. The foods were displayed as for serving and the actual weight of each sample, when first prepared, was recorded. Formalin was used to preserve some of the meats, but many samples had to be replaced frequently to avoid shrinkage and desiccation. Every attempt was made to include all items in this display and if a student had consumed something not on display, it was obtained for the following day.
A number of subjects brought from home duplicate samples of less familiar foods, if he or she found the quantity difficult to describe to the dietitian. In addition four different portions of each type of food served in the men's and women's Unions,' where many of the students had their mid-day meals, were weighed. Buns, cakes, etc., as served at the snack counters, were weighed, and similarly cakes and buns from the popular restaurant in the vicinity of the University.
The students recorded their food consumption for eight consecutive days. The first day's record was considered as a trial and discarded. An attempt was made to fix interviews with the dietitians every day during the week except Sunday. This was not always possible, but each student had at least five interviews and many had more. All the dietitians employed had had considerable experience of survey work, and this was very valuable in enabling them to assist the students clearly to identify the foods they recorded in their log-books and to make quantitative comparisons with the weighed foods.
Finally, the great majority of the students had an interview with the whole investigating team three or four months after the recording had finished.
At this interview the records had been added up and analysed and the results shown to each student. It was possible to discuss any apparent anomalies and to discard a few surveys (less than 2 per cent.) in which the recording had been obviously incomplete, or in which, owing to illness or other circumstances, the diet for the week had clearly been different from the usual pattern. At this interview much information was obtained about the student's personal attitude to food, his or her likes and dislikes, and how each reacted to food restrictions and rationing.
DIET SURVEY AT EDINBURGH UNIVERSITY the questionnaire method. The only check that we have been able to carry out has been a small comparison with the weighing technique. Students who were living at home and seldom ate out were asked if they were willing to repeat the recording for a further seven days in exactly the same fashion, but on the second occasion actually weighing and recording each item of food before consumption.
Only eight volunteered to undertake a weighed survey and this, in itself, is an example of the difficulties and limitations of the weighing technique. Table II shows the average daily nutrient intake of these eight subjects according to the two methods of assay. Widdowson, 1946) .
For made-up dishes, it is inevitable that there must be considerable variations in the recipes used for their preparation, each differing from the samples analysed for the preparation of the tables. Where the ingredients of an individual dish were known, the analyses were based on this information. Bransby and others (1947) have shown that assessments of diets using standard food analysis tables may differ in important respects from an assessment of the same diets obtained by chemical analysis of aliquot samples of food consumed.
Age, height, and weights are recorded in Table  IILI Vitamin A M 4,800±2,300 4,800±2,100 6,700±1,800 3,400±1,800 4,300±1,900 5,800±2,400
(I.U.) R 1,600 -11,300 1,000 -9,800 4,900 -12,300 1,000 -10,300 1,100 -11,500 2,500 -10,900 were almost identical with the N.R.C. figure for an adult man, and for women our average weights were all higher than the N.R.C. figure for an adult woman.
Calories.-The average consumption of calories by all three groups of men was the same and alnost identical with the N.R.C. recommendations for " Physically Active Man ". For women, the average for all three groups fell between the N.R.C. figures for " Sedentary " and " ModeratelyActive Woman ". These figures are consistent with -the fact that our students could be described as " sedentary " for five days ofthe week, though many took vigorous athletic and other exercise at the week-ends. None of the students complained of an inability to obtain a sufficiency of energy-yielding foods. The figures probably reflect accurately the physiological requirements.
Protein.-The average total protein of all groups of both men and women were well above the N.R.C. recommendations for adults, and indeed in all cases, almost exactly on the higher levels recommended for adolescents. A very few individual women had low recorded intakes, but the study indicates that total protein consumption was satisfactory.
Animal Protein and Fat.-The N.R.C. gives no recommendations for these nutrients. In all groups of men and women, average consumption of animal protein was over 40 per cent. of the total protein intake, and the average consumption of fat provided over 30 per cent. of the total dietary calorie value. The fat consumption in the men's hostel was just below this figure, but this exception cannot alter the conclusion that, in respect of animal protein and fat, all groups had sufficient for physiological needs.
Calcium.-All three groups of men had average calcium intakes, midway between the N.R.C. recommendations for adults and for adolescents, but all three groups of women were below both standards. The higher figure for the men is a reflection of a higher bread intake with the additional calcium therein. The N.R.C. recommendations are high, and undoubtedly provide a wide safety margin. There can, however, be little doubt that some students, especially the women, with recorded intakes of 0 4 and 0 5 g., were not taking what would be judged sufficient for satisfactory maintenance of bone.
Iron.-Consumption by men was adequate, and the averages for all groups of women satisfactory. However, individual women with recorded iron intakes of only 9 and 10 mg. were not obtaining a sufficiency. As will be described later, this is consistent with the presence of a mild anaemia in a small minority of the women.
Vitamin A.-During the survey week, the men's hostel had an extra supply of cheese, and the women's hostel an unusual supply of liver. These put up average vitamin A intakes in the hostels. Vitamin A activities of the diets varied widely and depended to a great extent on individual consumption of carrot. As vitamin A 'can be stored in large am6unts in the liver, low intakes during one week may be partly compensated for by large intakes of vitamin-A-rich foods in another week. Thus the very low recorded intakes in one week of some students may not give, a true overall picture.
Only 5 per cent. of the students took cod-liver oil or other vitamin A preparations regularly. Vitamin A from these sources has not been incorporated in group averages.
Vitamin B1.-The average consumption for all groups appeared to be adequate, the quantity present in the diet varying proportionately with the calorie consumption.
Riboflavin.-The average values obtained were slightly lower than the N.R.C. recommendations, The assessment of the amount of cereals consumed as puddings is difficult, as recipes vary greatly. The puddings most commonly taken were steamed puddings, tarts of various kinds, custard and semolina, though many more were met with occasionally. In about two-thirds of the diets of both men and women the weekly intake lay between 10 and 30 oz. The number of times per week that puddings were consumed is shown in Table V . Again, no difference was found between those at home and those in lodgings. No difference existed between those at home and those in lodgings, but it is clear that the men consumed much more than the women. At the time of the survey potatoes were rationed, the weekly allowance being 3 lb. This weight, of course, includes the peel, whereas the recorded consumption in Table VII Dairy Produce-Milk, Cheese, and Eggs.-At midwinter, milk production is at its lowest and the normal adult ration of two pints per week is a small allowance for a tea-and-coffee-drinking population such as the students. The great bulk of the milk was consumed in these beverages and only small amounts were left over for porridge, breakfast cereals, and puddings, and normally none for drinking as milk. The assessments of amounts of milk taken in tea and coffee is difficult. In 196 cases, the records indicated, and the students confirmed at interview, that only the ration of milk was being taken, with the addition of small quantities in tea and coffee at outside restaurants. Ten students indicated that they were not getting two pints per week. Of these, five women and one man stated that they disliked milk and seldom had it, even in tea or coffee. The remaining four were in lodgings and thought that they were not supplied with their due of milk. Forty-seven students (18 per cent.) recorded over two pints per week in addition to milk in tea and coffee. Of these, eleven lived in the country with access to farms, twenty-eight ascribed their good fortune to having a " good " milcman, and eight confessed to living in homes where there was priority milk or had friends or relations who disliked milk. None of them was eligible for more than the standard ration. The findings are summarized in Table XV .
Of the 18 per cent. reckoned to have got more than two pints exclusive of milk in tea and coffee, the assessed intake is given in Table XVI . Number of students 2-2-9 15 3-3. 9 13 4-4.9 9 5-5.9 4 6-6-/'3 7-7.9 1 8-8-9 1 over 9 1
Cheese was rationed at 2 oz. a head weekly. In contrast to bacon and milk, of which foods most of the students consumed approximately the allotted ration, there was wide variation in the taste for cheese. Almost one-third, with equal proportion of men and women, stated that they did not like cheese. Some never ate it at all and others only ate it in cooked dishes such as savouries, macaroni cheese, etc. There is considerable competition amongst cheese-eaters for the unconsumed ration of the cheese-haters. Some complicated bartering systems existed. A few students were eating two, three, or even four times the official Of the big fat-eaters living at home, most -admitted to consuming part of their parents' ration, and one young man with a large appetite had, in addition, established a regular lien on a portion of his grandparents' fat ration. Sugar and Jams.-During the period of the survey the sugar ration was 8 oz. and the jam ration 4 oz. a head weekly. The sugar was consumed mostly in tea, on porridge, and on puddings. Very few students had extra sources of supply, and the great majority consumed their ration, and their ration only, in this way. As regards jam consumption, there was wide variation. A few, especially amongst the small bread-eaters, did not eat their full ration, but many others consumed amounts considerably in excess of their weekly ration. This was to be expected since jam can be stored and in some families, apart from unequal consumption by individual members, substantial supplies of homemade jam are la"id down during the fruit season.
Beverages.-The principal drink of students of both sexes was found to be tea. Diaries recorded an average consumption of tea seventeen times in the course of a week. Variations from this average were small, and it is quite exceptional for a student not to have tea at least twice a day. The majority have milk in their tea, and a large proportion of the milk ration is taken in this way.
Coffee is the second most important beverage, being taken on an average five times a week.
However, many students drink it twice a day or more; others seldom or never. Coffee is drunk more in the Unions and restaurants than at home DIET SURVEY AT EDINBURGH UNIVERSITY or in lodgings. As these are frequented mostly by students living in lodgings, the latter consume more coffee than those living at home.
Cocoa was taken on an average twice a week but with wide individual variations. Not more than one-third of the students ever drank National Milk Cocoa.
Beer consumption is shown in Tab The fact that large numbers of students come to classes without proper meals in the morning is an important factor contributing to the habit of taking mid-morning snacks.
The Mid-day Meal.-The great majority of students eat their mid-day meal either at a University Union or a city restaurant. This is shown in Table XXII . The Evening Meal.-Two distinct types of meal are served in the evening. -These may be described as dinner and high tea. They have very different origins in social evolution. Dinner, for which we have used the same arbitrary criteria as those already laid down for lunch, is generally the main meal of the day for the household; it is the meal for which there is most cooking and preparation. For several generations it has been the custom of the upper strata of society, including the professional classes, to eat the main meal of the day in the evening. This was generally satisfactory for those households with an adequate domestic staff, but as more and more housewives have failed to obtain domestic assistance and have had to cook and prepare the fanmily meals themselves, there has been an increasing tendency to follow the custom of the labouring classes and lower middle classes and make the mid-day meal the chief meal of the day. The evening meal is then usually a high tea, a meal which, in addition to bread, butter, jam and cakes, contains a cooked dish, usually providing a single -source of animal protein, e.g. meat, sausages, cheese, fish, or egg. Characteristically no puddings or vegetables are taken. We have defined high tea as an evening meal not conforming to the criteria laid down for dinner, but containing one cooked dish. These distinctions are not hard and fast; on occasions it may be difficult to decide whether a given meal is really high tea or a dinner. Any meal which did not qualify as a high tea was regarded not as an evening meal but as a snack. This classification of meals will be seen to be essentially a distinction based on the amount of cooking involved in the 26 A. H. KITCHIN, R. PASSMORE, M. PYKE, AND G. M. WARNOCK preparation of the meal, and not on its calorie content.
The figures arrived at by this means are given in Table XXIII . They represent percentages of the men and women in the four groups, and are overall figures for the week of the survey. This table shows, too, that a third of the students in lodgings have dinner regularly in the evening, and only one-eighth of t4pse at home. Also the number of women students on any particularevening who did not get a cooked meal is nearly twice as large as the number of the men, with a maximum of one student in five for those women living at home. The fact that the majority of students had a high tea rather than a dinner would be of little significance nutritionally, if indeed they had previously had a satisfactory lunch. It is the combination of snack mid-day meal and high tea which is unsatisfactory. The numbers of students having this combination of meals on two or more of the five working-days of the week was noted. Expressed as a percentage of the numbers in each group, they are given in Table XXIV . Such a combination inevitably means an inadequate consumption of vegetables during the day, and indeed is responsible for the large numbers of students, already referred to, who, throughout the week, have a small vegetable intake. Since the majority of students have no dinner at night, it becomes all the more important that arrangements should exist to enable them to get an adequate lunch.
Students in lodgings appear to have dinners at The figures for those having two cooked meals in the same evening, and to a large extent those having no freshly cooked meal also, are accounted for by social engagements and other functions which upset the normal pattern of meals. Only nine students (five of them living at home) had as a regular feature of the diet no cooked food in the evening.
When analysed on the basis of days of the week the mnost striking feature of the data was the deterioration of the evening meals at the week-ends, both in the homes and in lodgings. A decrease in the number of students having dinner and an increase in those having no cooked food in the evening was very pronounced on Saturday and Sunday. This is related to the increased number eating cooked mid-day meals on these days.
Snacks.-In addition to the three main meals,. most students had one or more snacks during the day. These snacks consist of either tea or coffee and a variety of buns and cakes. Very variable amounts of food were eaten. A few students obtain a considerable proportion of the total calories of their diet from snacks. Snacks characteristically contain no cooked meat or vegetables,. but a little fruit was sometimes eaten. Three times were commonly set aside for snacks. Firstly, from 11 o'clock till 12 noon, when coffee is usually drunk;. secondly, from 3.30 to 4.30 p.m. when tea is taken,. which is often additional to the main high tea consumed later; lastly, at 10 p.m. or later, a majority of the students had a late snack, usually tea and buns. 
